The nucleation growth and reversibility of Amyloid-beta deposition in vivo.
The amyloid-beta (Abeta) peptide is a major constituent of the brain senile plaques that characterize Alzheimer's disease (AD). Converging observations led to the formulation of the amyloid hypothesis whereby the accumulation of soluble aggregates and insoluble Abeta deposits is the primary event in AD pathogenesis. Furthermore, the apoE4 isoform of apolipoprotein E, a major prevalent genetic risk factor of AD, is associated with increased Abeta deposition. To investigate the initial stages of the amyloid cascade in vivo and how this is affected by apoE4, we studied the effects of prolonged inhibition and subsequent reactivation of the Abeta-degrading enzyme, neprilysin, on aggregation and deposition of Abeta in apoE transgenic and control mice. The results revealed that Abeta deposition in vivo is initiated by aggregation of Abeta42, which is followed by reversible deposition of both Abeta42 and Abeta40, along with growth of the deposits, and by their subsequent irreversible fibrillization. The initiation of Abeta42 deposition is accelerated isoform-specifically by apoE4, whereas the growth and dissolution of the Abeta deposits as well as their fibrillization are similarly stimulated by the various apoE isoforms. Interestingly, Abeta deposition was associated with increased gliosis, which may reflect early pathological interactions of beta with the brain's parenchyma.